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The unique nutritional properties of 
fishmeal and fish oil have caused a con-
stant demand for these products through-
out the history of aquaculture. Not only 
diets for carnivorous species, but also 
hatchery feeds for herbivorous species 
often contain fishmeal and fish oil. Most 
fish and crustaceans feed on zooplankton 
when young, resulting in high protein and 

essential fatty acid requirements that are 
most easily met by marine ingredients.

When intensive aquaculture started 
during the 1960s and 1970s, fishmeal and 
fish oil were used principally for land-
animal feeds and in the margarine indus-
try as hydrogenated fat. However, as the 
nutritional knowledge of poultry and 
swine developed and consumers’ desire to 
have vegetable margarines grew, these 
two ingredients became more and more 
available for the growing aquaculture 
industry. 

Over time, these trends have contin-
ued, and at present, aquaculture uses 
around 60% of the world’s fishmeal and 
80% of its fish oil. This trend and the 
increase in price of both ingredients have 
led many to the conclusion that the 
growth of aquaculture will be limited by a 
shortage of these two important ingredi-
ents, or the seas will be plundered in a 
desperate attempt to meet the growing 
demand. 

One could have argued back in 1960, 
when some 99% of the 3 mmt of annual 
fishmeal production went into swine and 

poultry production, that the future 
growth of these industries would be 
severely hampered by a shortage of fish-
meal. This of course did not happen, and 
production of these animals is now 
around 10 times higher, while world fish-
meal production has risen to 5 mmt. 

If the growth of land animal farming 
was not restricted and consequent fishing 
remained controllable, will aquaculture be 
different?

Aquaculture:  
Multiple Industries

One thing to bear in mind is that 
aquaculture is not one species and one 
industry, as in swine farming. The wide 
variation of aquaculture species reflects 
where fishmeal and fish oil are currently 
being used (Figure 1). Each sector is a 
separate industry with its own set of driv-
ers based on factors such as nutritional 
requirements, feeding habits, environ-
mental constraints, locally available feed 
ingredients, market price, and consumer 
preferences. 

Demand for fishmeal and fish oil by 
the overall aquaculture industry has 
grown steadily for the last eight years 
(Figure 2). During the same period, the 
amount of fishmeal used in aquaculture 
grew to about 3 mmt/year in 2004, but 
since has risen little. For fish oil, annual 
use in aquaculture stayed at 0.7 to 0.8 
mmt for these eight years.

The unique nutritional properties of fishmeal and fish oil have caused a constant demand 
for these products throughout the history of aquaculture, yet the amount of fishmeal used 
in aquaculture has risen little since 2004.

Fishmeal, Fish Oil
Prime Feed Ingredients Not Limiting Factors  
For Responsible Aquaculture

production

Summary:
Despite forecasts pointing to 
looming “traps” regarding fish-
meal and fish oil, varied evidence 
demonstrates that, despite the 
fact that fishmeal and fish oil 
production is not increasing, 
their prices are remaining rela-
tively stable against alternative 
ingredients. Also, for the last few 
years, the amount of fishmeal 
and fish oil used in aquaculture 
has remained static, while output 
from aquaculture has continued 
to increase. 
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production

Alternative Ingredients
This situation has been brought about 

through the steady replacement of fish-
meal and fish oil with alternative ingredi-
ents. This was achieved by increasing 
nutritional knowledge of the major 
farmed species and improvements in raw 

material production and processing tech-
nology, particularly for plant ingredients. 

Salmonid diets showed a steady 
decrease over the last eight years in both 
fishmeal and fish oil inclusion, while over 
the same time period, production went 
from 1.6 to 2.4 mmt/year, a 50% 

increase. The overall result is that the use 
of fishmeal in salmonid diets only went 
up from 0.78 to 0.92 mmt/year (18%), 
and fish oil rose from 0.53 to 0.58 mmt/
year, a 9% increase. 

The two critical factors that deter-
mine inclusion levels of a particular 
ingredient in a diet are nutritional value 
and price compared to other ingredients. 
The nutritional value is set by the 
requirements of the animal and the nutri-
tional profile of the ingredient. The 
delivered price into the feed mill is set by 
market conditions that include world 
commodity prices. 

As already seen with pigs and poultry, 
alternative cheaper ingredients have been 
found to replace fishmeal in most diets.  
The major difference between diets for 
agriculture and aquaculture is that protein 
requirements are higher in the latter, in part 
due to the poor use of carbohydrates by 
most aquatic animals. This high protein 
requirement reduces the number of suitable 
vegetable meals. The commonest fishmeal 
replacer in aquaculture diets is soymeal. 

Aquaculture Growth
Too often in recent academic papers, 

the simple statement was made that the 
rising price of fishmeal will limit the 
growth of aquaculture. Figure 3 shows 
that while fishmeal is more expensive 
than soymeal, the price of both ingredi-
ents has risen over the last 10 years. The 
second graph is more important, for it 
shows the ratio of the prices of the two 
ingredients. With fishmeal’s higher pro-
tein level and lack of anti-nutritional fac-
tors, it is normally around three times the 
price of soymeal. During 2006, the price 
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Figure 1. Use of fishmeal and fish oil in aquaculture.
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Figure 2. Global growth of aquaculture and its use of fishmeal and fish oil.
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of fishmeal rose steeply, and for a short 
time the ratio reached 6:1. 

This price resulted in a global re-eval-
uation of inclusion levels. Prices then fell 
steeply at a time when the price of soy-
meal was increasing. The result has been 
that the ratio has been below the histori-
cal level of 3:1 for the last 18 months. 

There is therefore no evidence that the 
price of fishmeal alone is limiting the 
growth of aquaculture. It may well be 
that the higher price of all feed ingredi-
ents in recent years is limiting the profit-
ability of aquaculture and therefore slow-
ing its growth. 

Fish Oil
Because a bigger percentage of fish oil 

is used in aquaculture than fishmeal, 
many have said that instead of a “fishmeal 
trap,” there is in fact a “fish oil trap.” The 
most commonly used alternative to fish 
oil in aquaculture diets is rapeseed oil. 
The recent trends of the prices for these 
two oils and the ratios between them are 
shown in Figure 4.

In 2002, fish oil was considerably 
more expensive than rapeseed oil, but 
rapid substitution resulted in its price 
falling below that for rapeseed for a con-
siderable period. Again last year, the price 
of all oils rose steeply, and fish oil rose 
faster than rapeseed oil. This again 
resulted in fish oil replacement and prices 
that fell to a historic low of around half 
the price of rapeseed oil. There is cer-
tainly no evidence here of a fish oil short-
age resulting in spiraling price increases. 

Most fish, including salmon, do not 
have a high dietary requirement for the 
essential fatty acids contained in fish oil. 
Fish oil can therefore be easily replaced if 
the price gets too high. The performance 
of the fish is generally not impaired but, 
importantly, the levels of health-giving 
fatty acids in the finished farmed product 
are reduced. This reduction is important 
in markets where fish are seen as an 
excellent source of these critical nutrients, 
and medical opinion is agreed that the 
diets of the populations in many coun-
tries are deficient in them.  

The evidence therefore demonstrates 
that, despite the fact that fishmeal and 
fish oil production is not increasing, their 
prices are remaining relatively stable 
against alternative ingredients. Also, for 
the last few years, the amount of fishmeal 
and fish oil used in aquaculture has 
remained static, while output from aqua-
culture has continued to increase.

Sustainable Fisheries
The critical issue the fishmeal and 

fish oil industry faces is demonstrating 
that its commonest raw material, pelagic 
fish, is being caught in a sustainable way. 
Fishing can either be practiced like min-
ing through extraction until the resource 
is exhausted, or like farming, where har-
vesting an amount that allows the recov-
ery of the resource supports annual crop-
ping indefinitely.

Pelagic fish are by nature short-lived, 
fast-growing fish that lend themselves to 
the “farming” method of fishing – and 
their continuing high catches over decades 
are proof of this. However, there have 
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Figure 3. Price of fishmeal and soymeal and the price ratio between the two.
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Figure 4. Price of fish oil and rape oil and the price ratio between the two. 
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been cases of poor management and even 
a few cases of fish “mining.” It is therefore 
important for the industry to develop a 
means by which customers and stakehold-
ers can reassure themselves that the fish-
meal used in their aquaculture comes from 
responsibly managed fisheries.

Global Scheme  
For Responsible Supply

The International Fishmeal and Oil 
Organisation has been developing a 
Global Scheme for Responsible Supply 
with the aid of many stakeholders, 
including the Global Aquaculture Alli-
ance. This program is a third party-
audited set of standards that allows fish-
meal and fish oil producers to demon- 
strate that their raw material comes from 
fisheries managed according to the 
United Nations Food and Agriculture 
Organization Code of Responsible Fish-
ing; that no illegal, unreported or unregu-
lated fish are processed and that factories 
have quality systems that confirm there is 
no contamination of the products.

The first applicants for this unique 
program are currently going through 
assessment. Early interest has been very 
encouraging from producers and the 
value chain alike. Systems like this can 
give the aquaculture value chain a means 
to demonstrate that its feed is responsibly 
produced and ensure that sufficient quan-
tities of fishmeal and fish oil are available 
to allow the aquaculture industry to con-
tinue its growth in a sustainable way.


